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5.5 INDICATOR CHEMICALS-CONTAMINANTS IN TRANSITION ZONE
WATER AND GROUNDWATER SEEPS

This section summarizes the Study Area data for TZW and groundwater seeps. As
described in
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groundwater and surface water comprise some percentage of the water occupying pore
space in the sediments. The primary focus arearof the transrtron zone for this
investigation is within the

upper-30-em-of-theshallow sediment (0 to 38 cm bml), aneLWhlch includes the
biologically active zone.?
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in-the-shallew-(0-to-38-em-bmb-sediments—Deeper (>90 cm bml) TZW samples are
also dlscussed here to lend msrght into observed chemrcal drstrrbutron patternsanel—te

The following subsections present tables, plan view maps: with histograms, and scatter
plots--and-stacked-bar-charts -to support brief discussions of nature and extent for the
select IC list (Table 5.16-2). The full RI data sets for TZW and groundwater seeps for

all sampled chemlcals (those data of adequate qualltyieeuseunﬂreleemeremalaegioethe

20041) are presented in the pre}eePRl SCRA database (AppendeeA%}and summarlzed
in Appendix D4, Tables D4-1 and D4-2. In addition, TZW sampling results are

references to items in other sections that will need to be reviewed
and revised based on revisions to other sections of the RI.
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5.5.1 Transition Zone Water

The TZW sampling effort was not a harbor-wide study of TZW, but instead was a
focused investigation offshore of nine study sites. Histikehyrpossible-thatthere-are
e0ther areas of groundwater plume-discharge to the river not captured in this data set.
Further, the sampling investigation of TZW did not seek to delineate areas impacted by
upland sourced groundwater plumes or impacted by river sediments.?

The TZW investigations performed for the RI focused solely on areas of confirmed or
likely groundwater plame-discharge to the river and did not seek to characterize pore
water chemistry elsewhere in the Study Area. Accordingly, this discussion does not
address TZW/pore water chemistry in areas with no upland groundwater discharge, or
areas of clean groundwater flowing through contaminated sediments. Additionally, this

-The brologlcally actrve zone is defmed by the depth of blologlcal processes The depth of the true blologrcally
active zone varies widely throughout the Study Area, based on factors that control benthic community structure,
such as sediment texture, sediment-water interface dynamics, and organic loading.

2 1n areas not directly affected by transport of chemiealontaminants originating in upland groundwater,

chemicalontaminants may be present in TZW as a result of desorption from contaminated sediments and/or
geochemical processes within the sediments and associated TZW.
This draft document has been provided to EPA at EPA’s request to facilitate EPA’s comment process on the
document in order for LWG to finalize the RI. The comments or changes (including redlines) on this document
may not reflect LWG positions or the final resolution of the EPA comments.
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study does not distinguish the relative contribution of upland groundwater discharges to
surface waterplumes and chemicalontaminants in sediment to the concentrations
measured in TZW.

TZW data fer-dGs-are presented on plan-view maps and/or scatter plots—as-well-as
stacked-barcharts for select ehemiealscontaminants to support evaluation of sample
composition. These presentations vary by analyte and the data are summarized in Table
5.45-1. As reflected in Table 5.45-1, the TZW analyte lists varied by study site;
therefore, it was often unnecessary to produce maps for each river mile for a given

analyte.

Maps: Map presentations of TZW data use color-coded symbols and fly out labels to
provide the individual concentration values. This presentation includes distinction of
Peeper samples (0 to 38 cm bml), shallow TZW Trident samples (0 to 380 cm bml) and
deeper Trident samples (90 to 150 cm bml), as well as non-LWG shallow (0 to 90 cm
bml)® and deeper (91 cm bml) Geoprobe samples. Paired map sets are presented for
each river mile to show filtered and unfiltered results, where available. Semi permeable
membrane devices (pPeeper) samples are presented with a unique symbol on both
filtered and unfiltered images to allow for a detailed evaluation of results. A histogram
of detected ehemicalcontaminant concentrations is inset on each map to provide context
for the results presented on the given river mile relative to the results from the entire
Study Area. Histogram bins and concentration color ranges were selected based on
professional judgment to best present the complete range of filtered and unfiltered
concentration values observed across the Study Area. -Maps 5.5-1 through 5.5-6 are
provided for majordtCs—including-Total DDx, Total PAHSs, arsenic, chromium, copper
and zinc.

Scatter Plots: Scatter-plot presentations of TZW data show sample concentrations
plotted according to the river mile of the sample location. Color-coded symbols
distinguish sample type and depth. Paired plot sets are presented for each
chemicalcontaminant to show filtered and unfiltered results, where available. Peeper
samples are presented with a unique symbol on both filtered and unfiltered images to
allow for a detailed evaluation of results. Scatter plots are provided for Total DDx,
Total PAHS, arsenic, chromium, copper and zinc as Figures 5.5-1a-f.

3 For the Gasco study (sample 1Ds that begin with “GS-"), the sample collected at the uppermost depth in the 0 to
90 cm bml interval at each location is presented on maps as-the-best-avaiableto representation of the TZW
concentrations in the shallow layer. No deeper data collected as part of the Gasco study is presented. For the
Siltronic study (sample IDs that begin with “GP-"), samples collected at 31 cm bml are presented as shallow
TZW, and samples collected at 91 cm bml are presented as deeper TZW.

This draft document has been provided to EPA at EPA’s request to facilitate EPA’s comment process on the
document in order for LWG to finalize the RI. The comments or changes (including redlines) on this document
may not reflect LWG positions or the final resolution of the EPA comments.
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The TZW presentation provided in this sectionSeetien-5-4 supports the detailed site-by-

site presentation and analysis of groundwater pathways presented in Appendix C2. The - Formatted: Highlight

Appendix C2 presentation of TZW provides data analysis focused on identification of { Formatted: ighlight

complete groundwater pathways from upland plumes to the transition zone, including
some cross-media analysis. This section {Section-5-4)-focuses on presentation of the
distribution of ICs observed in the transition zone. As such, this section does not

i i E i esdiscuss all

ater sources within the Study Area. Bue-to-the-spatially
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TZW chemlstry data used in this mvesthatlon were generated durmg the foIIowmg field

events (sampling locations-are shown on-Map-2.2-6):

samphawegmm&desenbed—mde&a#m%helZW—FSR—(lntegral 2006d)—and—the
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These sampling activities deseribed-abeve-focused on the offshore area of nine sites
along the west bank of the river (see Map 2.12-206):

e Kinder Morgan Linnton Terminal (RM 4.1 to RM 4.2)

e ARCO Terminal 22T (RM 4.7 to RM 4.9)

e ExxonMobil Oil Terminal (RM 4.8 to RM 5.1)

e Gasco (RM 6.1to RM 6.5)

¢ Siltronic (RM 6.3 to RM 6.5)

e Rhone Poulenc (RM 6.7 to RM 6.9)

e Arkema (Acid Plant and Chlorate Plant areas; RM 7.2 to RM 7.5)

o Willbridge Terminal (RM 7.6 to RM 7.8)

e Gunderson (RM 8.3 to RM 8.5)-
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8 Only one sample (GS-C2, 73 to 103 cm bml) in the 2007 Gasco Investigation was collected in the deeper (90 to
150 cm bml) sample |nterval thls sample is not |ncluded in thls nature and extent dlscusswn

ThIS draft document has been provrded to EPA at EPA S request to faC|I|tate EPA’s comment process on the
document in order for LWG to finalize the RI. The comments or changes (including redlines) on this document
may not reflect LWG positions or the final resolution of the EPA comments.
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Because TZW samples were collected at a single point in time (for Trident and
Geoprobe sampling) or over a 3-week equilibration period (for peeper sampling), LWG
field sampling events were carefully timed to maximize the expected upland
groundwater signal (i.e., the time of greatest groundwater discharge rate). For the Pilot
Study and Round 2 TZW investigations, TZW analytical samples were collected from
November 2004 to January 2005 and October to December 2005, respectively, before
river water levels increased to the higher levels that typically occur from mid-winter
through spring. The non-LWG TZW samples collected at Gasco that are included in
this nature and extent discussion were collected between July and September 2007. The
non-LWG TZW samples collected at Siltronic that are discussed here were collected in
May and June of 2005.

This draft document has been provided to EPA at EPA’s request to facilitate EPA’s comment process on the
document in order for LWG to finalize the RI. The comments or changes (including redlines) on this document
may not reflect LWG positions or the final resolution of the EPA comments.
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5.5.1.2 Total PCBs irF2\W -~ ‘{Formatted: Heading 4

PCB data-werenotcollected-in-TZW samples collected from the offshore areas
of nine sites along the west bank of the river were not analyzed for PCBs.at-any-ofthe

5.5.1.3 Total PCDD/Fs inF2M

Only-two TZW samphing-locationsSamples were collected using Trident sampling
methodology from two locations adjacent to Rhone Poulenc for “were-analyzed-for

PCDD/Fs analyseis: RP-03-C and Rhene—PeuJen&(RP 07 B}and—whepeﬁ PGDD#FS i:,/'/[Formatted: Highlight

[ Formatted: Highlight

pq#:)—a{—Rhene—Fleuler%staHen—RP—OJ—B—Sample RP- 03 C was collected from a depth
of 0 to 30 cm bml and analyzed for filtered and unfiltered PCDD/Fs, which were not
detected above laboratory reporting limits. A parent and duplicate sample were
collected from RP-07-B from a depth of 0 to 30 cm bml for filtered and unfiltered
PCDD/F analyseis. PCDD/Fs were detected in the parent and duplicate unfiltered
samples, with concentrations of 29 pg/L to 51.3 pg/L, respectively. PCDD/Fs were only
detected in the parent filtered sample, with a concentration of 0.865 pg/L.

This draft document has been provided to EPA at EPA’s request to facilitate EPA’s comment process on the
document in order for LWG to finalize the RI. The comments or changes (including redlines) on this document
may not reflect LWG positions or the final resolution of the EPA comments.
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5.5.1.4 -TCDD TEQ

As described above, samples were collected using Trident sampling methodology from
two locations adjacent to Rhone Poulenc for PCDD/Fs analysis, RP-03-C and RP-07-B-
TR. Total TEQs were calculated for the detected results in the parent and duplicate
unfiltered samples collected from RP-07-B. The calculated concentrations were 1.72 J

DQ/L and 1.32J DQ/L, respectively. R /{Formatted: English (United States)
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DDx eembenenisaarawas depttedasunland aroundhnie SO s attdhasampled
offshore of the former Arkema Acid Plant and Rhone Poulenc area-efthe-Arkema-sites
. TenlocationsoffshoreofAll but two

of the samples were coIIected from Iocatlons offshore of the msa;eaArkema Acid Plant

As shown in Table 5.5- 1 IFthere are:

o six-8 peeper-Peeper samples_ (0 to 38 cm bml), including two duplicates; k/‘[Formattt_ed: Bulleted + Level: 1 + Aligned at: 0.79" +
collected offshore of the Arkema site; Indent at: 1.04

\‘[ Formatted: (none)
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o 14-18 shallow (0 to 38-30 cm bml) Trident samples, including four duplicates,
collected offshore of the Arkema site and Rhone Poulenc (RP-03-C) (with

collocated filtered and unfiltered samples collected at six locations);; and three, —{ Formatted: (none)

o 4 deep (90 to 150 cm bml) Trident samples in this data set (with collocated
filtered and unfiltered samples collected at one location), including one sample
collected from offshore of the Rhone Poulenc site (RP-03-C).

Total DDx compounds werewas detected in two of the Peeper samples, with
concentrations of 0.032 J ug/L at AP03B-1 and 0.0135 J ug/L at AP04D. DDx
compounds were was detected in each of the shallow Trident unfiltered samples with
concentrations ranging from 0.0075 J ug/L at AP04D to 3.05 J ug/L at AP-03-A. DDx
compounds were-was detected in all but three of the shallow Trident filtered samples
with detected concentrations ranging from 0.0084 J ug/L at AP03B-1 to 0.158 NJ ug/L
at RP-03-C. DDx compounds werewas detected in all three of the deep Trident
unfiltered samples collected offshore of the Arkema site (0.169 J ug/L t0 5.73 J ug/L)
and the one offshore of Rhone Poulenc (0.17 J ug/L). DDx compounds were was-also
detected in the unfiltered sample collected offshore of Rhone Poulenc (0.179 J ug/L).

Map 5.45-1 presents filtered (top panel) and unfiltered (bottom panel) total DDx (and
constituent sums 2,4’- and 4,4’-DDD, 2,4’- and 4,4’-DDE, 2,4’- and 4,4’-DDT)?
concentrations measured in shallow (0 to 38-30 cm bml) Trident and deep (90 to 150 cm
bml) Trident samples. Peeper samples are presented with a unique symbol on both
filtered and unfiltered images to allow for a detailed evaluation of results. Inset
histograms on Map 5.45-1 show the distribution of total DDx sample concentrations for
detected filtered, unfiltered, and peeper-Peeper results. Scatter plots of filtered and
unfiltered total DDx TZW concentrations from Peeper samples are provided on Figure
5.5-1a. All sample results for summed and individual DDx isomers in TZW are

presented in the SCRA database {Appendix-A3}-and are summarized in Appendix D4, /{Formaned: Highlight

Table D4-1.

20 Note that 2,4’-DDD, 2,4’-DDE, and 2,4’-DDT were not sampled during the 2004 Pilot Study; therefore, the total
DDx sum for these samples consists of only the 4,4’-DDx isomers. These results are distinguished with an “A”
qualifier on Map 5.4-1.

This draft document has been provided to EPA at EPA’s request to facilitate EPA’s comment process on the
document in order for LWG to finalize the RI. The comments or changes (including redlines) on this document
may not reflect LWG positions or the final resolution of the EPA comments.
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lathePeupd 2 CAMPACAD [hataas Lot L0005 PAHS were identtedosopunland
groundwater- COlfersampled at six of the nine TZW study sites: Kinder Morgan,

This draft document has been provided to EPA at EPA’s request to facilitate EPA’s comment process on the
document in order for LWG to finalize the RI. The comments or changes (including redlines) on this document
may not reflect LWG positions or the final resolution of the EPA comments.
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ARCO, ExxonMobil, Gasco, Siltronic, and Willbridge Terminal. The discussion below

focuses on Total PAH results, which are summanzed in Table 5 5 1. IFZ\M—samplesier

Formatted: Highlight
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Total PAH data eollected withinthe Study Areaoffshore of the sixsitesreferenced

abeve-include resulis-from-the following samples:

o 24 Peeper samples (0 to 38 cm bml), including 6 duplicates;

e 81 shallow (0 to 30 cm bml) Trident samples, including 15 duplicates, collected
from 35 locations (with collocated filtered and unfiltered samples collected at

31 locations);

o [X deep (60 to 150 cm bml) Trident samples in this data set (with collocated

filtered and unfiltered samples collected at X locations); and Commented [JMK5]: We could not confirm the number of
samples collected from 0-90 cm (Geoprobe) or from 60-150 cm

. R (deep Trident) in the database. The database provides results for
o X unfiltered samples collected with a Geoprobe from depths of 0 to 90 cm bmll, samples collected from 90-90 cm, 120-120 cm, and 150-150 cm, as
well as samples collected from very precise depths (such as 30.48
cm and 91.44 — 152.4 cm). Thus, review the database and complete

PAHSs were detected in TZW samples offshore of all six sites. Total PAHs were this section in the same format as Total DDx above. Since the
identified in all of the Peeper samples, with concentrations ranging from 0.105 J ug/L at _datt?]baie t*;aln;zhbe fet?t'f';?d W:h"the datallt'; T;blfdfi;‘v-lha"kvz'uez
N . Intne 1o section fTor shallow results snou e checked an
KM10APR to 300 Jug/L at GSOlBPR,_ whrt_:n are offshore of Kinder Morqan_and there needs to be a paragraph for the deeper data (unfiltered
Gasco, respectively. Total PAHs were identified in all but 3 of the shallow Trident t?]eopwl;e O-ﬁohdeep T"f:e"tb 6?-150 filtered and unfiltered) just like
. . . . e one Tor shallow samples below.
unfiltered samples with concentrations ranging from 0.0025 J ug/L at EM02ATR to E

1,200 J ug/L at GS02ATR, which are offshore of ARCO and Gasco, respectively. Total Commented [JMKE]: See comment above

PAHSs were identified in all but two of the shallow Trident filtered samples with
detected concentrations ranging from 0.0031 J ug/L at W09ATR to 3,490 NJ ug/L at
GS07BTR, which are offshore of Willbridge Terminal and Siltronic, respectively.

EaenThe map set presents frltered (top
panel) and unfrltered (bottom panel) TZW results where available, with inset
histograms summarizing the distribution of samples shown on each map relative to the
drstrrbutron across the TZW data set. Ihereare%ee”eeated—ﬁﬂtered—and—unﬁﬂtered

This draft document has been provided to EPA at EPA’s request to facilitate EPA’s comment process on the
document in order for LWG to finalize the RI. The comments or changes (including redlines) on this document
may not reflect LWG positions or the final resolution of the EPA comments.
5.5-17



Portland Harbor RI/FS
Draft Final Remedial Investigation Report
August 29, 2011

eeHeeted—ﬁrem—RM—&te—?—FeHetalﬁAHs—ePAHs—and—BAP—sSample results collected
between RM 6 and 7 are presented on two maps to allow for presentation of all sample
concentration results in this densely sampled area (the first map shows concentration
labels for LWG-collected data, and the second map shows concentration labels for non-
LWG collected data). Observed PAH concentration ranges varied among the offshore
study areas, with the highest total PAH concentrations consistently being observed
offshore of the Gasco and Siltronic) sites. The lowest range of TZW PAH
concentrations was observed offshore of the Willbridge Terminal site. These relative
concentration ranges are apparent on the inset histograms on Maps 5.5-2a—e.

Scatter plots of filtered and unfiltered total PAH TZW concentrations from Peeper
samples are provided on Figure 5.5-1b. These figures show sample concentrations
along an x-axis noting the river mile of each sample location. Color-coded symbols
distinguish sample type and depth. Paired plot sets are presented for each chemical to

show filtered and unfiltered results, where available. | /{Formatted: English (United States)
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This draft document has been provided to EPA at EPA’s request to facilitate EPA’s comment process on the
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may not reflect LWG positions or the final resolution of the EPA comments.
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55:685.5.1.7 q:pH—i—H—T—Z\MB EH PJ Commented [JMK7]: Assuming that samples collected from
3551 cm to 6340 cm bml as listed as TZW in the database are really
GW, then there are no TZW samples.

TZW samples collected from the offshore areas of the nine study sites were not

analyzed for BEHP. Formatted: English (United States)
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5.5.1.8 Total Chlordanes Formatted: Font: Times New Roman, Not Bold

TZW samples collected from the offshore areas of the nine study were not analyzed for Formatted: Font: Times New Roman, Not Bold, (none)
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TZW samples collected from the offshore areas of the nine study sites were not Formatted: Font: Times New Roman, Not Bold
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analyzed for aldrin.

5.5.1.10 Dieldrin

TZW samples collected from the offshore areas of the nine study sites were not
analyzed for dieldrin.

sampling-efforts: TZW samples were analyzed for arsenic effshore-oftheat all nine
TZW study sites. Sampling results for arsenic are presented on scatter plots ien Figure
5.5-1c. Thiese figures shows sample concentrations along an x-axis noting the river
mile of each sample location. Color-coded symbols distinguish sample type and depth.
Paired plot sets are presented for each chemical to show filtered and unfiltered results,

This draft document has been provided to EPA at EPA’s request to facilitate EPA’s comment process on the
document in order for LWG to finalize the RI. The comments or changes (including redlines) on this document
may not reflect LWG positions or the final resolution of the EPA comments.
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where available. Additionally, arsenic results are presented on Maps 5.5-3a—e. The map
set presents filtered (top panel) and unfiltered (bottom panel) TZW results, where
available, with inset histograms summarizing the distribution of samples shown on each
map relative to the distribution across the TZW data set.

As shown in Table 5.5-1, arsenic data collected withinthe-Study-Area-offshore-of the
ninesitesreferenced-abovefor TZW include results from the following samples:

e 39 Peeper samples (0 to 38 cm bml), including 10 duplicates;

e 60 shallow (0 to 30 cm bml) filtered Trident samples, including 11 duplicates;

e 64 shallow (0 to 30 cm bml) unfiltered Trident samples, including 11 duplicates;

o [X deep (60 to 150 cm bml) Trident samples in this data set (with collocated

filtered and unfiltered samples collected at X locations); and Commented [JMK8]: We could not confirm the number of
samples collected from 0-90 cm (Geoprobe) or from 60-150 cm

. R (deep Trident) in the database. The database provides results for
o X unfiltered samples collected with a Geoprobe from depths of 0 to 90 cm bmll, samples collected from 90-90 cm, 120-120 cm, and 150-150 cm, as
well as samples collected from very precise depths (such as 30.48
cm and 91.44 — 152.4 cm). Thus, review the database and complete

Arsenic was detected in TZW samples offshore of all nine sites. Arsenic was detected in 1S S () 1 S (T s Tiatill BB Elasue, Sims e

all but two of the Peeper samples, with concentrations ranging from 0.3 J ug/L gz‘ea‘ljssa?";‘ezt glel :/9:'32:?”":;]‘2 ggit?gfsg‘ozﬁib:fegﬁig‘e’;g‘ned
(locations ARC03B, ARC06B-1, and ARC06B-2) to 17.2 ug/L at WO4CPR. The mer‘; needs‘io be a paragraph for the deeper data (unfiltered
maximum detected concentration was identified offshore of the Willbridge Terminal Geoprobe 0-90, deep Trident 60-150 filtered and unfiltered) just like
site. Arsenic was detected in 55 of the shallow Trident filtered samples, with detected L e T ST T

concentrations ranging from 0.55 ug/L at WO9ATR to 76.8 ug/L at EMO3ATR, which Commented [JMKO]: See comment above J
are offshore of Willbridge Terminal and ExxonMobil, respectively. Arsenic was Formatted: Body Text, Indent: Left: 0" )

detected in all but 3 of the shallow Trident unfiltered samples with concentrations
ranging from 0.72 ug/L at CPO8BTR to 51.2 ug/L at W12ATR, which are offshore of
Arkema and Willbridge Terminal, respectively.

5.5.1.12 Chromium Formatted: Heading 3,1.1.1 Heading 3,Char, Indent: Left: }

b
Samples collected during-the2004-PilotStudy,Round 2 GWPRAat all nine TZW study
sites; and non-LWG Gasco and Siltronic field events from-locations-offshore-of the-nine
T2\ study sites-were analyzed for chromium. Analytical results for chromium are
presented on scatter plots ien Figure 5.5-1d. These figures show sample concentrations
along an x-axis noting the river mile of each sample location. Color-coded symbols
distinguish sample type and depth. Paired plot sets are presented for each chemical to
show filtered and unfiltered results, where available. Additionally, chromium results are
presented on Maps 5.5-4a—e. The map set presents filtered (top panel) and unfiltered
(bottom panel) TZW results, where available, with inset histograms summarizing the
distribution of samples shown on each map relative to the distribution across the TZW
data set.

As shown in Table 5.5-1, chromium data collected within the Study Area offshore of
the nine sites referenced above include results from the following samples:
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e 39 Peeper samples (0 to 38 cm bml), including 10 duplicates;

e 62 shallow (0 to 30 cm bml) filtered Trident samples, including 11 duplicates;

e 65 shallow (0 to 30 cm bml) unfiltered Trident samples, including 11 duplicates;

o [X deep (60 to 150 cm bml) Trident samples in this data set (with collocated
filtered and unfiltered samples collected at X Iocations);l

IX filtered samples collected with a Geoprobe from depths of 0 to 90 cm bml;
and

o _[X unfiltered samples collected with a Geoprobe from depths of 0 to 90 cm bml,

Chromium was detected in TZW samples collected from locations offshore of all nine
sites. Chromium was detected in 17 of the Peeper samples, with concentrations ranging
from 0.92 ug/L at location CPO9DPR to 31.6 ug/L at CP07B, both of which were
identified offshore of the Arkema site. Chromium was detected in 34 of the shallow
Trident filtered samples, with detected concentrations ranging from 0.2 J ug/L at
WO9ATR to0 98.3 ug/L at CPQ7B, which are offshore of Willbridge Terminal and
Arkema, respectively. Chromium was detected in 45 of the shallow Trident unfiltered
samples with concentrations ranging from 0.79 ug/L at SLO3ATR to 122 ug/L at
CPO7B, which are offshore of Gasco and Arkema, respectively.,

Commented [JMK10]: We could not confirm the number of
samples collected from 0-90 cm (Geoprobe) or from 60-150 cm
(deep Trident) in the database. The database provides results for
samples collected from 90-90 cm, 120-120 cm, and 150-150 cm for
example. Thus, review the database and complete this section in the
same format as Total DDx above. Since the database cannot be
rectified with the data in Table D4-1 for the deeper samples, all
values in this section should be checked. There needs to be a
paragraph for the deeper data (unfiltered and filtered Geoprobe 0-
90, deep Trident 60-150 filtered and unfiltered) just like the one for
shallow samples below once database is reviewed..

Formatted: (none)
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5.5.1.12 Copper

Samples collected-during-the2004-Pilot- Study,Round 2 GWPRA; at all nine TZW study
sites and non-LWG Gasco and Siltronic field events frem-locations-offshore-of the-nine
T2\ study sites-were analyzed for copper. Analytical results for copper are presented
on scatter plots in Figures 5.5-1e. These figures show sample concentrations along an x-
axis noting the river mile of each sample location. Color-coded symbols distinquish
sample type and depth. Paired plot sets are presented for each chemical to show filtered
and unfiltered results, where available. Additionally, copper results are presented on
Maps 5.5-5a—€. The map set presents filtered (top panel) and unfiltered (bottom panel)
TZW results, where available, with inset histograms summarizing the distribution of
samples shown on each map relative to the distribution across the TZW data set.

As shown in Table 5.5-1, copper data collected within the Study Area offshore of the
nine sites referenced above include results from the following samples:

e 39 Peeper samples (0 to 38 cm bml), including 10 duplicates;

e 50 shallow (0 to 30 cm bml) filtered Trident samples, including 9 duplicates;

e 53 shallow (0 to 30 cm bml) unfiltered Trident samples, including 9 duplicates;
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o [X deep (60 to 150 cm bml) Trident samples in this data set (with collocated

filtered and unfiltered samples collected at X locations); Commented [JMK13]: We could not confirm the number of
samples collected from 0-90 cm (Geoprobe) or from 60-150 cm

. 5 (deep Trident) in the database. The database provides results for
o X filtered samples collected with a Geoprobe from depths of 0 to 90 cm bml; samples collected from 90-90 cm, 120-120 cm, and 150-150 cm, as
and well as very precise depth intervals like 91.44 to 152.4 for example.
— Thus, review the database and complete this section in the same
format as Total DDx above. Since the database cannot be rectified
o X unfiltered samples collected with a Geoprobe from depths of 0 to 90 cm bml, with the data in Tale D41 for the deeper Samples, all values in ths

section should be checked. There needs to be a paragraph for the

deeper data (unfiltered and filtered Geoprobe 0-90, deep Trident 60-

Copper was detected in TZW samples collected from locations offshore of all nine sites. 150 filtered and unfiltered) just like the one for shallow samples
Copper was detected in 5 Peeper samples, with concentrations ranging from 1.63 ug/L below once database is reviewed..

at location ARC02B to 22.1 ug/L at CPO7DPR. The maximum detected concentration Eemmentedl RN IS eomnenihovg

was identified offshore of the Arkema site. The remaining four detected copper Commented [JMK15]: See comment above
concentrations were identified in samples collected from locations offshore of ARCO. Formatted: Indent: Left: 0.5"

(D

Copper was detected in 10 of the shallow Trident filtered samples, with detected
concentrations ranging from 0.36 ug/L at R2ZKMO1TR to 3.63 ug/L at R2RPO3TR,
which are offshore of Kinder Morgan and Rhone Poulenc, respectively. Of the
remaining 8 samples in which copper was detected, 3 were collected offshore of
ExxonMobil, 2 were collected from locations offshore of Rhone Poulenc, 2 were
collected from locations offshore of Willbridge Terminal, and 1 was offshore of ARCO.
Copper was detected in 35 of the shallow Trident unfiltered samples with
concentrations ranging from 1.54 ug/L at ARC02B to 63.1 ug/L at EM02CTR, which
are offshore of ARCO and ExxonMobil, respectively.

5.5.1.12 Zinc

Samples collected-during-the2004-Pilot-Study,-Round-2 GWPRA; from all nine TZW
study sites and non-LWG Gasco and Siltronic field events from-locations-offshore-of
the-nine TZW study sites-were analyzed for zinc. Analytical results for zinc are
presented on scatter plots in Figures 5.5-1f. These figures show sample concentrations
along an x-axis noting the river mile of each sample location. Color-coded symbols
distinguish sample type and depth. Paired plot sets are presented for each chemical to
show filtered and unfiltered results, where available. Additionally, zinc results are
presented on Maps 5.5-6a—€. The map set presents filtered (top panel) and unfiltered
(bottom panel) TZW results, where available, with inset histograms summarizing the
distribution of samples shown on each map relative to the distribution across the TZW
data set.

As shown in Table 5.5-1, zinc data collected within the Study Area offshore of the nine
sites referenced above include results from the following samples:

e 39 Peeper samples (0 to 38 cm bml), including 10 duplicates;

e 60 shallow (0 to 30 cm bml) filtered Trident samples, including 11 duplicates;

e 64 shallow (0 to 30 cm bml) unfiltered Trident samples, including 11 duplicates;
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o [X deep (60 to 150 cm bml) Trident samples in this data set (with collocated
filtered and unfiltered samples collected at X locations):

o _[X filtered samples collected with a Geoprobe from depths of 0 to 90 cm bml;

and

o _[X unfiltered samples collected with a Geoprobe from depths of 0 to 90 cm bml,

Zinc was detected in TZW samples collected from locations offshore of all nine sites.
Zinc was detected in 18 Peeper samples, with concentrations ranging from 7.11 J ug/L
at location R2ZKMO02PR, which is offshore of Kinder Morgan, to 418 ug/L at
R2CP01PR. The maximum detected concentration was identified offshore of the
Arkema site.

Commented [JMK16]: We could not confirm the number of
samples collected from 0-90 cm (Geoprobe) or from 60-150 cm
(deep Trident) in the database. The database provides results for
samples collected from 90-90 cm, 120-120 cm, and 150-150 cm, as
well as very precise depth intervals like 91.44 to 152.4 for example.
Thus, review the database and complete this section in the same
format as Total DDx above. Since the database cannot be rectified
with the data in Table D4-1 for the deeper samples, all values in this
section should be checked. There needs to be a paragraph for the
deeper data (unfiltered and filtered Geoprobe 0-90, deep Trident 60-
150 filtered and unfiltered) just like the one for shallow samples
below once database is reviewed..

Commented [JMK17]: See comment above ]
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Zinc was detected in 32 of the shallow Trident filtered samples, with detected «——{ Formatted: Body Text, Indent: Left: 0" ]

concentrations ranging from 0.95 ug/L at R2ZKMOI1TR to 526 ug/L at R2ZAR01TR,
which are offshore of Kinder Morgan and ARCO, respectively. Zinc was detected in 39
of the shallow Trident unfiltered samples with concentrations ranging from 7.81 J ug/L
at WO9ATR to 556 ug/L at R2ZAROITR, which are offshore of Willbridge Terminal and
ARCO, respectively.

5.5.1.12 TBT

TZW samples collected from the offshore areas of the nine study sites were not
analyzed for TBT. i hri T

/{ Formatted: English (United States) ]
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5.5.69.1— SilvexinTZW «——{ Formatted: Body Text
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5.5.69.3— Metalsin-T2W <’4[ Formatted: Body Text
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5.5.4105.5.2 Groundwater Seeps

quality assessment for upland groundwater seeps. bullets or numbering

Formatted: Font: Times New Roman, Not Bold
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55410.35.5.2.1 Groundwater Seep Locations

A seep reconnaissance survey was conducted during Round 1 of the Portland Harbor
RI/FS (GSI 2003b) to support the BHHRA and development of the CSM. This survey

documented readily identifiable groundwater seeps based on visual observations along
approximately 17 miles of riverbank from RM 2 to 10.5. For the purposes of this
survey, a seep was defined as groundwater discharge above the Willamette River water
line as observed during the seep reconnaissance survey. This groundwater may be
discharged from local shallow groundwater systems, perched groundwater, water
seeping through utility backfill, or return flow from tidally influenced bank storage.
Observed seeps were classified into one or more of five types:

e Seepage line at the base of embankments (nine seeps) «*f*‘{ Formatted: Body Text, Bulleted + Level: 1 + Aligned at:
0.75" + Indent at: 1"

e Linear and point seeps at the foot of beaches (six seeps)
e Seepage through backfill surrounding outfalls (four seeps)

e Seepage of NAPL (two seeps)

o Potential seep locations identified by observation of extensive ferric hydroxide «***{ Formatted: Body Text, Space After: 0 pt, Bulleted + Level:
ini H H H 1 + Aligned at: 0.75" + Indent at: 1"
staining of bank materials (eight potential seeps).

|

Additionally, eight seeps were categorized as combinations of the above seep types.

Formatted: Font: Arial, Bold, (none)

Formatted: Font: Arial, Bold

554104  Groundwater Seep Water Quality Data ‘><%Formatted: Font: Bold

Formatted: Body Text

Seep Wwater quality data-samples have been collected at six seeps in four general areas

(Fewee-Map 5.4-57). Sreundmiorseep-dicehargorotechavenetbeenemeirieally
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guantified—The water quality sampling efforts conducted te-date-for upland
groundwater seeps include:

A summary of the IC data collected at each of the above mentioned locations is

City of Portland stormwater Outfalls 22B and 22C, located directly north and
south of the Railroad Bridge at RM 6.89 and 6.82, respectively, are type 3
(backfill surrounding outfalls) seeps. Both Rhone Poulenc and NW Natural
have collected water quality samples in Outfalls 22B and 22C to evaluate
potential groundwater infiltration to the conveyance systems. The samples were
analyzed for conventional parameters, metals, PCB Aroclors, PCDD/Fs,
pesticides, PAHSs, phthalates, SVOCs, phenols, petroleum hydrocarbons, and
VOCs.

Rhone Poulenc sampled Outfall 22B on five occasions between October 1, 1993
and September 23, 2004 and Outfall 22C four times between August 13, 2002
and September 23, 2004. Samples were collected at the end of the pipe and
were analyzed for 231 individual parameters, including conventionals,
PCDD/Fs, herbicides, metals, PAHs, PCB Aroclors, pesticides, petroleum
hydrocarbons, phenols, phthalates, SVOCs, and VOCs. The results are
Category 1 data validated to the QA2 level.

NW Natural sampled Outfall 22C on February 24, 2005 for 89 individual
parameters, including conventionals, metals, PAHSs, phenols, phthalates,
SVOCs, and VOCs. Data were validated to Category 2, QAL level.

Seeps-01, -02, and -03 are located at the Gunderson site near RM 8.5. These
type 3 seeps are associated with cracked stormwater drain pipes. Each seep was
sampled once in November 2004 and again in April 2005, with samples
analyzed for 31 individual parameters, including conventionals, metals, PCB
Aroclors, PAHSs, petroleum hydrocarbons, and phthalates. Data were validated
to Category 1, QAL.

ExxonMobil sampled areas with visible sheen on sand and in pooled water along
the riverbank at the ExxonMobil site under the direction of DEQ on August 13,
2004 (Kleinfelder 2004). Two composite samples were analyzed as soils for
DRH, GRH, and RRH. Data were validated to the QA1 level.

provided in Table 5.5-2. All of the seep data collected from these locations is presented

in Appendix D4 (Table D4-2)

k*f‘[ Formatted: Indent: Left: 0.5", First line: 0"

5.5.2.2.1 Outfalls 22B and 22C

As indicated above, the City of Portland and Rhone Poulenc collected samples from

Outfall 22B and Qutfall 22C. In addition, NW Natural collected samples from Qutfall

22 C. The analytical results for the ICs detected in these samples are lsummarized

below

Commented [JMK19]: This appendix table needs to provide all
of the seep data, not just the data associated with locations evaluated
in the HHRA.
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TBT lon

5.5.2.2.2 Seep-01 through Seep-03

Of the ICs, PAHs, BEHP, and four metals (arsenic, chromium, copper and zinc) were
detected above laboratory reporting limits in one or more samples collected from these
three seeps. The remaining ICs for which analysis was conducted were not detected.

Total PAHs /{Formatted: Font: Bold

PAH analysis was conducted for the sample collected from Seep-01 in April 2005;
however, PAHs were not detected. PAHs were detected in both samples collected from
Seep-02, with total PAH concentrations of 3.19 J ug/L (November 2004) and 4.53 J
ug/L (April 2005). PAH analysis was not conducted for samples collected from Seep-
03.

BEHP /{Formatted: Font: Bold

The samples collected from Seep-01, Seep-02, and Seep-03 during both sampling
events were analyzed for BEHP. BEHP was not detected in either sample collected
from Seep-01. BEHP was detected at concentrations of 0.527 ug/L (November 2004)
and 1.65 ug/L (April 2005) in the samples collected from Seep-02. BEHP was detected
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in the sample collected from Seep-03 in November 2004 at a concentration of 2.74
ug/L, but was not detected in the sample collected from Seep-03 in April 2005.

Arsenic /{ Formatted: Font: Bold

The samples collected from Seep-01, Seep-02, and Seep-03 during both sampling
events were analyzed for arsenic. Arsenic was detected in the sample collected from
Seep-01 in November 2004 at a concentration of 1.15 ug/L, but was not detected in the
sample collected in April 2005. Arsenic was detected at concentrations of 6.03 ug/L
(November 2004) and 4.79 ug/L (April 2005) in the samples collected from Seep-02.
Arsenic also was detected in the samples collected from Seep-03 at concentrations of
46.6 ug/L (November 2004) and 1.92 ug/L (April 2005).

Chromium /{Formatted: Font: Bold

The samples collected from Seep-01, Seep-02, and Seep-03 during both sampling <’~[ Formatted: Space After: 6 pt, Tab stops: 0.5, Left

events were analyzed for chromium. Chromium was detected in both samples collected
from Seep-01 at concentrations of 2.32 ug/L (November 2004) and 2.44 ug/L (April
2005). Chromium also was detected at concentrations of 41.4 ug/L (November 2004)
and 25.2 ug/L (April 2005) in the samples collected from Seep-02. Chromium was
detected in the samples collected from Seep-03 at concentrations of 46.5 ug/L
(November 2004) and 1.94 ug/L (April 2005).

Copper /{ Formatted: Font: Bold

The samples collected from Seep-01, Seep-02, and Seep-03 during both sampling
events were analyzed for copper. Copper was detected in both samples collected from
Seep-01 at concentrations of 140 ug/L (November 2004) and 32.5 ug/L (April 2005).
Copper also was detected at concentrations of 373 ug/L (November 2004) and 241 ug/L
(April 2005) in the samples collected from Seep-02. Copper was detected in the samples
collected from Seep-03 at concentrations of 1,500 ug/L (November 2004) and 5.44 ug/L

(April 2005).

Zinc /{ Formatted: Font: Bold

The samples collected from Seep-01, Seep-02, and Seep-03 during both sampling
events were analyzed for zinc. Zinc was detected in both samples collected from Seep-
01 at concentrations of 573 ug/L (November 2004) and 215 ug/L (April 2005). Zinc
also was detected at concentrations of 1,450 ug/L (November 2004) and 1,170 ug/L
(April 2005) in the samples collected from Seep-02. Zinc was detected in the samples
collected from Seep-03 at concentrations of 2,060 ug/L (November 2004) and 787 ug/L

(A[Q ril 2005) Commented [JMK21]: With data not identified in the database

for ExxonMobil, please see comments above and follow discussion
format provided for Seeps-01 through -03 in completing this

55.2.2.3 ‘EXXOﬂ Mobi I‘ discussion.
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5.5 Indicator Contaminants in Transition Zone Water and Groundwater Seeps 


This section summarizes the Study Area data for TZW and groundwater seeps.  As described in Section
 3, the transition zone is defined as the interval where both groundwater and surface water comprise some percentage of the water occupying pore space in the sediments.  The primary focus of the transition zone for this investigation is within the shallow sediment (0 to 38 cm bml), which includes the biologically active zone.
  Deeper (>90 cm bml) TZW samples are also discussed here to lend insight into observed chemical distribution patterns.   

The following subsections present tables, plan view maps with histograms, and scatter plots to support brief discussions of nature and extent for the select IC list (Table 5.1-2).  The full RI data sets for TZW and groundwater seeps for all sampled chemicals (those data of adequate quality) are presented in the RI SCRA database and summarized in Appendix D4, Tables D4-1 and D4-2

.   In addition, TZW sampling results are compared to various water screening values in Appendix D3.3.

Transition Zone Water


The TZW sampling effort was not a harbor-wide study of TZW, but instead was a focused investigation offshore of nine study sites.  Other areas of groundwater discharge to the river not captured in this data set.  Further, the sampling investigation of TZW did not seek to delineate areas impacted by upland sourced groundwater plumes or impacted by river sediments.


The TZW investigations performed for the RI focused solely on areas of confirmed or likely groundwater discharge to the river and did not seek to characterize pore water chemistry elsewhere in the Study Area.  Accordingly, this discussion does not address TZW/pore water chemistry in areas with no upland groundwater discharge, or areas of clean groundwater flowing through contaminated sediments.  Additionally, this study does not distinguish the relative contribution of upland groundwater discharges to surface water and contaminants in sediment to the concentrations measured in TZW.


TZW data are presented on plan-view maps and/or scatter plots for select contaminants to support evaluation of sample composition.  These presentations vary by analyte and the data are summarized in Table 5.5-1.  As reflected in Table 5.5-1, the TZW analyte lists varied by study site; therefore, it was often unnecessary to produce maps for each river mile for a given analyte.  


Maps:  Map presentations of TZW data use color-coded symbols and fly out labels to provide the individual concentration values.  This presentation includes distinction of Peeper samples (0 to 38 cm bml), shallow TZW Trident samples (0 to 30 cm bml) and deeper Trident samples (90 to 150 cm bml), as well as non-LWG shallow (0 to 90 cm bml)
 and deeper (91 cm bml) Geoprobe samples.  Paired map sets are presented for each river mile to show filtered and unfiltered results, where available.  Semi permeable membrane devices (peeper) samples are presented with a unique symbol on both filtered and unfiltered images to allow for a detailed evaluation of results.  A histogram of detected contaminant concentrations is inset on each map to provide context for the results presented on the given river mile relative to the results from the entire Study Area.  Histogram bins and concentration color ranges were selected based on professional judgment to best present the complete range of filtered and unfiltered concentration values observed across the Study Area. Maps 5.5-1 through 5.5-6 are provided for Total DDx, Total PAHs, arsenic, chromium, copper and zinc.  


Scatter Plots:  Scatter-plot presentations of TZW data show sample concentrations plotted according to the river mile of the sample location.  Color-coded symbols distinguish sample type and depth.  Paired plot sets are presented for each contaminant to show filtered and unfiltered results, where available.  Peeper samples are presented with a unique symbol on both filtered and unfiltered images to allow for a detailed evaluation of results. Scatter plots are provided for Total DDx, Total PAHs, arsenic, chromium, copper and zinc as Figures 5.5-1a-f. 




The TZW presentation provided in this section supports the detailed site-by-site presentation and analysis of groundwater pathways presented in Appendix C2.  The Appendix C2 presentation of TZW provides data analysis focused on identification of complete groundwater pathways from upland plumes to the transition zone, including some cross-media analysis.  This section focuses on presentation of the distribution of ICs observed in the transition zone.  As such, this section does not discuss all contaminants from groundwater sources within the Study Area.   



5.5.1 TZW Data Set 

The TZW chemistry data used in this investigation were generated during the following field events:

2004 Pilot Study – Integral 2006a  

2005 Round 2 GWPA – Integral 2006d

2005 Siltronic Investigation – HAI 2005b; MFA 2005b

2007 Gasco Investigation – Anchor 2008b
     


5.5.1.1 

These sampling activities focused on the offshore area of nine sites along the west bank of the river (see Map 2.1-20):  

· Kinder Morgan Linnton Terminal (RM 4.1 to RM 4.2)


· ARCO Terminal 22T (RM 4.7 to RM 4.9)


· ExxonMobil Oil Terminal (RM 4.8 to RM 5.1)


· Gasco (RM 6.1 to RM 6.5)


· Siltronic (RM 6.3 to RM 6.5)


· Rhone Poulenc (RM 6.7 to RM 6.9)


· Arkema (Acid Plant and Chlorate Plant areas; RM 7.2 to RM 7.5)


· Willbridge Terminal (RM 7.6 to RM 7.8)


· Gunderson (RM 8.3 to RM 8.5)





5.5.1.2 







5.5.1.3 



Because TZW samples were collected at a single point in time (for Trident and Geoprobe sampling) or over a 3-week equilibration period (for peeper sampling), LWG field sampling events were carefully timed to maximize the expected upland groundwater signal (i.e., the time of greatest groundwater discharge rate).  For the Pilot Study and Round 2 TZW investigations, TZW analytical samples were collected from November 2004 to January 2005 and October to December 2005, respectively, before river water levels increased to the higher levels that typically occur from mid-winter through spring.  The non-LWG TZW samples collected at Gasco that are included in this nature and extent discussion were collected between July and September 2007.  The non-LWG TZW samples collected at Siltronic that are discussed here were collected in May and June of 2005.

   


5.5.2 Total PCBs 

5.5.3 TZW samples collected from the offshore areas of nine sites along the west bank of the river were not analyzed for PCBs.

5.5.4 Total PCDD/Fs 

Samples were collected using Trident sampling methodology from two locations adjacent to Rhone Poulenc for PCDD/Fs analyses, RP-03-C and RP-07-B. Sample RP-03-C was collected from a depth of 0 to 30 cm bml and analyzed for filtered and unfiltered PCDD/Fs, which were not detected above laboratory reporting limits. A parent and duplicate sample were collected from RP-07-B from a depth of 0 to 30 cm bml for filtered and unfiltered PCDD/F analyses. PCDD/Fs were detected in the parent and duplicate unfiltered samples, with concentrations of 29 pg/L to 51.3 pg/L, respectively. PCDD/Fs were only detected in the parent filtered sample, with a concentration of 0.865 pg/L.  

5.5.4.1 TCDD TEQ 


As described above, samples were collected using Trident sampling methodology from two locations adjacent to Rhone Poulenc for PCDD/Fs analysis, RP-03-C and RP-07-B-TR. Total TEQs were calculated for the detected results in the parent and duplicate unfiltered samples collected from RP-07-B. The calculated concentrations were 1.72 J pg/L and 1.32 J pg/L, respectively. 
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5.5.7 Total DDx 



5.5.7.1 

DDx was sampled offshore of the former Arkema Acid Plant and Rhone Poulenc sites.  All but two of the samples were collected from locations offshore of the Arkema Acid Plant site. As shown in Table 5.5-1, there are:


· 8 Peeper samples (0 to 38 cm bml), including two duplicates collected offshore of the Arkema site; 

· 18 shallow (0 to 30 cm bml) Trident samples, including four duplicates, collected offshore of the Arkema site and Rhone Poulenc (RP-03-C) (with collocated filtered and unfiltered samples collected at six locations); and 

· 4 deep (90 to 150 cm bml) Trident samples in this data set (with collocated filtered and unfiltered samples collected at one location), including one sample collected from offshore of the Rhone Poulenc site (RP-03-C).

DDx compounds were detected in two of the Peeper samples, with concentrations of 0.032 J ug/L at AP03B-1 and 0.0135 J ug/L at AP04D. DDx compounds were  detected in each of the shallow Trident unfiltered samples with concentrations ranging from 0.0075 J ug/L at AP04D to 3.05 J ug/L at AP-03-A. DDx compounds were detected in all but three of the shallow Trident filtered samples with detected concentrations ranging from 0.0084 J ug/L at AP03B-1 to 0.158 NJ ug/L at RP-03-C. DDx compounds were detected in all three of the deep Trident unfiltered samples collected offshore of the Arkema site (0.169 J ug/L to 5.73 J ug/L) and the one offshore of Rhone Poulenc (0.17 J ug/L). DDx compounds were also detected in the unfiltered sample collected offshore of Rhone Poulenc (0.179 J ug/L).

Map 5.5-1 presents filtered (top panel) and unfiltered (bottom panel) total DDx (and constituent sums 2,4’- and 4,4’-DDD, 2,4’- and 4,4’-DDE, 2,4’- and 4,4’-DDT)
 concentrations measured in shallow (0 to 30 cm bml) Trident and deep (90 to 150 cm bml) Trident samples.  Peeper samples are presented with a unique symbol on both filtered and unfiltered images to allow for a detailed evaluation of results.  Inset histograms on Map 5.5-1 show the distribution of total DDx sample concentrations for detected filtered, unfiltered, and Peeper results.  Scatter plots of filtered and unfiltered total DDx TZW concentrations from Peeper samples are provided on Figure 5.5-1a. All sample results for summed and individual DDx isomers in TZW are presented in the SCRA database and are summarized in Appendix D4, Table D4-1.  





5.5.7.2 









· 

· 

· 



5.5.1.6 Total PAHs in TZW 



5.5.7.3 

PAHs were sampled at six of the nine TZW study sites:  Kinder Morgan, ARCO, ExxonMobil, Gasco, Siltronic, and Willbridge Terminal.  The discussion below focuses on Total PAH results, which are summarized in Table 5.5-1. HPAHs, LPAHs, cPAHs, BaPEq, as well as individual PAH results, are presented in Appendix D4, Table D4-1.  

Total PAH data include the following samples:


· 24 Peeper samples (0 to 38 cm bml), including 6 duplicates; 


· 81 shallow (0 to 30 cm bml) Trident samples, including 15 duplicates, collected from 35 locations (with collocated filtered and unfiltered samples collected at 31 locations); 


· X deep (60 to 150 cm bml) Trident samples in this data set (with collocated filtered and unfiltered samples collected at X locations); and


· X unfiltered samples collected with a Geoprobe from depths of 0 to 90 cm bml
.

PAHs were detected in TZW samples offshore of all six sites. Total PAHs were identified in all of the Peeper samples, with concentrations ranging from 0.105 J ug/L at KM10APR to 300 J ug/L at GS01BPR, which are offshore of Kinder Morgan and Gasco, respectively. Total PAHs were identified in all but 3 of the shallow Trident unfiltered samples with concentrations ranging from 0.0025 J ug/L at EM02ATR to 1,200 J ug/L at GS02ATR, which are offshore of ARCO and Gasco, respectively. Total PAHs were identified in all but two of the shallow Trident filtered samples with detected concentrations ranging from 0.0031 J ug/L at W09ATR to 3,490 NJ ug/L at GS07BTR, which are offshore of Willbridge Terminal and Siltronic, respectively. 

The Total PAH sample results are presented on Maps 5.5-2a–e.  The map set presents filtered (top panel) and unfiltered (bottom panel) TZW results, where available, with inset histograms summarizing the distribution of samples shown on each map relative to the distribution across the TZW data set.  Sample results collected between RM 6 and 7 are presented on two maps to allow for presentation of all sample concentration results in this densely sampled area (the first map shows concentration labels for LWG-collected data, and the second map shows concentration labels for non-LWG collected data).  Observed PAH concentration ranges varied among the offshore study areas, with the highest total PAH concentrations consistently being observed offshore of the Gasco and Siltronic) sites.  The lowest range of TZW PAH concentrations was observed offshore of the Willbridge Terminal site.  These relative concentration ranges are apparent on the inset histograms on Maps 5.5‑2a–e. 

Scatter plots of filtered and unfiltered total PAH TZW concentrations from Peeper samples are provided on Figure 5.5-1b.  These figures show sample concentrations along an x-axis noting the river mile of each sample location. Color-coded symbols distinguish sample type and depth.  Paired plot sets are presented for each chemical to show filtered and unfiltered results, where available.  
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5.5.1.7 BEHP


TZW samples collected from the offshore areas of the nine study sites were not analyzed for BEHP.

5.5.1.8 Total Chlordanes


TZW samples collected from the offshore areas of the nine study were not analyzed for chlordanes.

5.5.1.9 Aldrin

TZW samples collected from the offshore areas of the nine study sites were not analyzed for aldrin.

5.5.1.10 Dieldrin


TZW samples collected from the offshore areas of the nine study sites were not analyzed for dieldrin.


5.5.1.11 Arsenic

TZW samples were analyzed for arsenic at all nine TZW study sites. Sampling results for arsenic are presented on scatter plots in Figure 5.5-1c. This figure shows sample concentrations along an x-axis noting the river mile of each sample location.  Color-coded symbols distinguish sample type and depth.  Paired plot sets are presented for each chemical to show filtered and unfiltered results, where available.  Additionally, arsenic results are presented on Maps 5.5‑3a–e. The map set presents filtered (top panel) and unfiltered (bottom panel) TZW results, where available, with inset histograms summarizing the distribution of samples shown on each map relative to the distribution across the TZW data set.  

As shown in Table 5.5-1, arsenic data collected for TZW include results from the following samples:


· 39 Peeper samples (0 to 38 cm bml), including 10 duplicates; 


· 60 shallow (0 to 30 cm bml) filtered Trident samples, including 11 duplicates; 

· 64 shallow (0 to 30 cm bml) unfiltered Trident samples, including 11 duplicates;

· X deep (60 to 150 cm bml) Trident samples in this data set (with collocated filtered and unfiltered samples collected at X locations); and


· X unfiltered samples collected with a Geoprobe from depths of 0 to 90 cm bml
.


Arsenic was detected in TZW samples offshore of all nine sites. Arsenic was detected in all but two of the Peeper samples, with concentrations ranging from 0.3 J ug/L (locations ARC03B, ARC06B-1, and ARC06B-2) to 17.2 ug/L at W04CPR. The maximum detected concentration was identified offshore of the Willbridge Terminal site. Arsenic was detected in 55 of the shallow Trident filtered samples, with detected concentrations ranging from 0.55 ug/L at W09ATR to 76.8 ug/L at EM03ATR, which are offshore of Willbridge Terminal and ExxonMobil, respectively. Arsenic was detected in all but 3 of the shallow Trident unfiltered samples with concentrations ranging from 0.72 ug/L at CP08BTR to 51.2 ug/L at W12ATR, which are offshore of Arkema and Willbridge Terminal, respectively. 

5.5.1.12 Chromium

Samples collected at all nine TZW study sites and non‑LWG Gasco and Siltronic field events were analyzed for chromium. Analytical results for chromium are presented on scatter plots in Figure 5.5-1d. These figures show sample concentrations along an x-axis noting the river mile of each sample location.  Color-coded symbols distinguish sample type and depth.  Paired plot sets are presented for each chemical to show filtered and unfiltered results, where available. Additionally, chromium results are presented on Maps 5.5‑4a–e. The map set presents filtered (top panel) and unfiltered (bottom panel) TZW results, where available, with inset histograms summarizing the distribution of samples shown on each map relative to the distribution across the TZW data set.  

As shown in Table 5.5-1, chromium data collected within the Study Area offshore of the nine sites referenced above include results from the following samples:


· 39 Peeper samples (0 to 38 cm bml), including 10 duplicates; 


· 62 shallow (0 to 30 cm bml) filtered Trident samples, including 11 duplicates; 

· 65 shallow (0 to 30 cm bml) unfiltered Trident samples, including 11 duplicates;

· X deep (60 to 150 cm bml) Trident samples in this data set (with collocated filtered and unfiltered samples collected at X locations); 


· X filtered samples collected with a Geoprobe from depths of 0 to 90 cm bml
; and

· X unfiltered samples collected with a Geoprobe from depths of 0 to 90 cm bml
.


Chromium was detected in TZW samples collected from locations offshore of all nine sites. Chromium was detected in 17 of the Peeper samples, with concentrations ranging from 0.92 ug/L at location CP09DPR to 31.6 ug/L at CP07B, both of which were identified offshore of the Arkema site. Chromium was detected in 34 of the shallow Trident filtered samples, with detected concentrations ranging from 0.2 J ug/L at W09ATR to 98.3 ug/L at CP07B, which are offshore of Willbridge Terminal and Arkema, respectively. Chromium was detected in 45 of the shallow Trident unfiltered samples with concentrations ranging from 0.79 ug/L at SL03ATR to 122 ug/L at CP07B, which are offshore of Gasco and Arkema, respectively. 

5.5.1.12 Copper


Samples collected at all nine TZW study sites and non‑LWG Gasco and Siltronic field events were analyzed for copper. Analytical results for copper are presented on scatter plots in Figures 5.5-1e. These figures show sample concentrations along an x-axis noting the river mile of each sample location. Color-coded symbols distinguish sample type and depth.  Paired plot sets are presented for each chemical to show filtered and unfiltered results, where available. Additionally, copper results are presented on Maps 5.5‑5a–e. The map set presents filtered (top panel) and unfiltered (bottom panel) TZW results, where available, with inset histograms summarizing the distribution of samples shown on each map relative to the distribution across the TZW data set.  

As shown in Table 5.5-1, copper data collected within the Study Area offshore of the nine sites referenced above include results from the following samples:


· 39 Peeper samples (0 to 38 cm bml), including 10 duplicates; 


· 50 shallow (0 to 30 cm bml) filtered Trident samples, including 9 duplicates; 

· 53 shallow (0 to 30 cm bml) unfiltered Trident samples, including 9 duplicates;

· X deep (60 to 150 cm bml) Trident samples in this data set (with collocated filtered and unfiltered samples collected at X locations); 


· X filtered samples collected with a Geoprobe from depths of 0 to 90 cm bml
; and

· X unfiltered samples collected with a Geoprobe from depths of 0 to 90 cm bml
.


Copper was detected in TZW samples collected from locations offshore of all nine sites. Copper was detected in 5 Peeper samples, with concentrations ranging from 1.63 ug/L at location ARC02B to 22.1 ug/L at CP07DPR. The maximum detected concentration was identified offshore of the Arkema site. The remaining four detected copper concentrations were identified in samples collected from locations offshore of ARCO. 

Copper was detected in 10 of the shallow Trident filtered samples, with detected concentrations ranging from 0.36 ug/L at R2KM01TR to 3.63 ug/L at R2RP03TR, which are offshore of Kinder Morgan and Rhone Poulenc, respectively. Of the remaining 8 samples in which copper was detected, 3 were collected offshore of ExxonMobil, 2 were collected from locations offshore of Rhone Poulenc, 2 were collected from locations offshore of Willbridge Terminal, and 1 was offshore of ARCO.  Copper was detected in 35 of the shallow Trident unfiltered samples with concentrations ranging from 1.54 ug/L at ARC02B to 63.1 ug/L at EM02CTR, which are offshore of ARCO and ExxonMobil, respectively. 

5.5.1.12 Zinc

Samples collected from all nine TZW study sites and non‑LWG Gasco and Siltronic field events were analyzed for zinc. Analytical results for zinc are presented on scatter plots in Figures 5.5-1f. These figures show sample concentrations along an x-axis noting the river mile of each sample location. Color-coded symbols distinguish sample type and depth.  Paired plot sets are presented for each chemical to show filtered and unfiltered results, where available. Additionally, zinc results are presented on Maps 5.5‑6a–e. The map set presents filtered (top panel) and unfiltered (bottom panel) TZW results, where available, with inset histograms summarizing the distribution of samples shown on each map relative to the distribution across the TZW data set.  

As shown in Table 5.5-1, zinc data collected within the Study Area offshore of the nine sites referenced above include results from the following samples:


· 39 Peeper samples (0 to 38 cm bml), including 10 duplicates; 


· 60 shallow (0 to 30 cm bml) filtered Trident samples, including 11 duplicates; 

· 64 shallow (0 to 30 cm bml) unfiltered Trident samples, including 11 duplicates;

· X deep (60 to 150 cm bml) Trident samples in this data set (with collocated filtered and unfiltered samples collected at X locations); 


· X filtered samples collected with a Geoprobe from depths of 0 to 90 cm bml
; and

· X unfiltered samples collected with a Geoprobe from depths of 0 to 90 cm bml
.


Zinc was detected in TZW samples collected from locations offshore of all nine sites. Zinc was detected in 18 Peeper samples, with concentrations ranging from 7.11 J ug/L at location R2KM02PR, which is offshore of Kinder Morgan, to 418 ug/L at R2CP01PR. The maximum detected concentration was identified offshore of the Arkema site. 

Zinc was detected in 32 of the shallow Trident filtered samples, with detected concentrations ranging from 0.95 ug/L at R2KM01TR to 526 ug/L at R2AR01TR, which are offshore of Kinder Morgan and ARCO, respectively. Zinc was detected in 39 of the shallow Trident unfiltered samples with concentrations ranging from 7.81 J ug/L at W09ATR to 556 ug/L at R2AR01TR, which are offshore of Willbridge Terminal and ARCO, respectively. 

5.5.1.12 TBT

TZW samples collected from the offshore areas of the nine study sites were not analyzed for TBT.
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5.5.9 Groundwater Seeps


This section summarizes the location, available chemical data, and data quality assessment for upland groundwater seeps.  





5.5.9.1 Groundwater Seep Locations


A seep reconnaissance survey was conducted during Round 1 of the Portland Harbor RI/FS (GSI 2003b) to support the BHHRA and development of the CSM.  This survey documented readily identifiable groundwater seeps based on visual observations along approximately 17 miles of riverbank from RM 2 to 10.5.  For the purposes of this survey, a seep was defined as groundwater discharge above the Willamette River water line as observed during the seep reconnaissance survey.  This groundwater may be discharged from local shallow groundwater systems, perched groundwater, water seeping through utility backfill, or return flow from tidally influenced bank storage.  Observed seeps were classified into one or more of five types: 

· Seepage line at the base of embankments (nine seeps)


· Linear and point seeps at the foot of beaches (six seeps)


· Seepage through backfill surrounding outfalls (four seeps)


· Seepage of NAPL (two seeps)


· Potential seep locations identified by observation of extensive ferric hydroxide staining of bank materials (eight potential seeps).


Additionally, eight seeps were categorized as combinations of the above seep types.     


5.5.2.2 

5.5.9.2 Groundwater Seep Water Quality Data

Seep water quality samples have been collected at six seeps in four general areas (Map 5.4-7).  The water quality sampling efforts conducted for upland groundwater seeps include:  

· City of Portland stormwater Outfalls 22B and 22C, located directly north and south of the Railroad Bridge at RM 6.89 and 6.82, respectively, are type 3 (backfill surrounding outfalls) seeps.  Both Rhone Poulenc and NW Natural have collected water quality samples in Outfalls 22B and 22C to evaluate potential groundwater infiltration to the conveyance systems. The samples were analyzed for conventional parameters, metals, PCB Aroclors, PCDD/Fs, pesticides, PAHs, phthalates, SVOCs, phenols, petroleum hydrocarbons, and VOCs. 

· Rhone Poulenc sampled Outfall 22B on five occasions between October 1, 1993 and September 23, 2004 and Outfall 22C four times between August 13, 2002 and September 23, 2004.  Samples were collected at the end of the pipe and were analyzed for 231 individual parameters, including conventionals, PCDD/Fs, herbicides, metals, PAHs, PCB Aroclors, pesticides, petroleum hydrocarbons, phenols, phthalates, SVOCs, and VOCs.  The results are Category 1 data validated to the QA2 level.      


· NW Natural sampled Outfall 22C on February 24, 2005 for 89 individual parameters, including conventionals, metals, PAHs, phenols, phthalates, SVOCs, and VOCs.  Data were validated to Category 2, QA1 level.  


· Seeps-01, -02, and -03 are located at the Gunderson site near RM 8.5.  These type 3 seeps are associated with cracked stormwater drain pipes.  Each seep was sampled once in November 2004 and again in April 2005, with samples analyzed for 31 individual parameters, including conventionals, metals, PCB Aroclors, PAHs, petroleum hydrocarbons, and phthalates.  Data were validated to Category 1, QA1. 


· ExxonMobil sampled areas with visible sheen on sand and in pooled water along the riverbank at the ExxonMobil site under the direction of DEQ on August 13, 2004 (Kleinfelder 2004).  Two composite samples were analyzed as soils for DRH, GRH, and RRH.  Data were validated to the QA1 level.  

A summary of the IC data collected at each of the above mentioned locations is provided in Table 5.5-2. All of the seep data collected from these locations is presented in Appendix D4 (Table D4-2
)

5.5.2.2.1 Outfalls 22B and 22C

As indicated above, the City of Portland and Rhone Poulenc collected samples from Outfall 22B and Outfall 22C. In addition, NW Natural collected samples from Outfall 22 C. The analytical results for the ICs detected in these samples are summarized below
. 



























5.5.2.2.2 Seep-01 through Seep-03

Of the ICs, PAHs, BEHP, and four metals (arsenic, chromium, copper and zinc) were detected above laboratory reporting limits in one or more samples collected from these three seeps. The remaining ICs for which analysis was conducted were not detected.

Total PAHs


PAH analysis was conducted for the sample collected from Seep-01 in April 2005; however, PAHs were not detected. PAHs were detected in both samples collected from Seep-02, with total PAH concentrations of 3.19 J ug/L (November 2004) and 4.53 J ug/L (April 2005). PAH analysis was not conducted for samples collected from Seep-03.

BEHP

The samples collected from Seep-01, Seep-02, and Seep-03 during both sampling events were analyzed for BEHP. BEHP was not detected in either sample collected from Seep-01. BEHP was detected at concentrations of 0.527 ug/L (November 2004) and 1.65 ug/L (April 2005) in the samples collected from Seep-02. BEHP was detected in the sample collected from Seep-03 in November 2004 at a concentration of 2.74 ug/L, but was not detected in the sample collected from Seep-03 in April 2005.


Arsenic 

The samples collected from Seep-01, Seep-02, and Seep-03 during both sampling events were analyzed for arsenic. Arsenic was detected in the sample collected from Seep-01 in November 2004 at a concentration of 1.15 ug/L, but was not detected in the sample collected in April 2005. Arsenic was detected at concentrations of 6.03 ug/L (November 2004) and 4.79 ug/L (April 2005) in the samples collected from Seep-02. Arsenic also was detected in the samples collected from Seep-03 at concentrations of 46.6 ug/L (November 2004) and 1.92 ug/L (April 2005).

Chromium

The samples collected from Seep-01, Seep-02, and Seep-03 during both sampling events were analyzed for chromium. Chromium was detected in both samples collected from Seep-01 at concentrations of 2.32 ug/L (November 2004) and 2.44 ug/L (April 2005). Chromium also was detected at concentrations of 41.4 ug/L (November 2004) and 25.2 ug/L (April 2005) in the samples collected from Seep-02. Chromium was detected in the samples collected from Seep-03 at concentrations of 46.5 ug/L (November 2004) and 1.94 ug/L (April 2005).

Copper

The samples collected from Seep-01, Seep-02, and Seep-03 during both sampling events were analyzed for copper. Copper was detected in both samples collected from Seep-01 at concentrations of 140 ug/L (November 2004) and 32.5 ug/L (April 2005). Copper also was detected at concentrations of 373 ug/L (November 2004) and 241 ug/L (April 2005) in the samples collected from Seep-02. Copper was detected in the samples collected from Seep-03 at concentrations of 1,500 ug/L (November 2004) and 5.44 ug/L (April 2005).

Zinc


The samples collected from Seep-01, Seep-02, and Seep-03 during both sampling events were analyzed for zinc. Zinc was detected in both samples collected from Seep-01 at concentrations of 573 ug/L (November 2004) and 215 ug/L (April 2005). Zinc also was detected at concentrations of 1,450 ug/L (November 2004) and 1,170 ug/L (April 2005) in the samples collected from Seep-02. Zinc was detected in the samples collected from Seep-03 at concentrations of 2,060 ug/L (November 2004) and 787 ug/L (April 2005).  

5.5.2.2.3 Exxon Mobil
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� The surface sediment mixed layer depth is based on analysis of bathymetric data, as discussed in Section 2, which indicates that processes disturb or mix sediments from >20 to 30 cm bml in some areas of the Study Area.  The biologically active zone is defined by the depth of biological processes.  The depth of the true biologically active zone varies widely throughout the Study Area, based on factors that control benthic community structure, such as sediment texture, sediment-water interface dynamics, and organic loading.



� In areas not directly affected by transport of chemicalontaminants originating in upland groundwater, chemicalontaminants may be present in TZW as a result of desorption from contaminated sediments and/or geochemical processes within the sediments and associated TZW.  



� For the Gasco study (sample IDs that begin with “GS-”), the sample collected at the uppermost depth in the 0 to 90 cm bml interval at each location is presented on maps as the best availableto representation of the TZW concentrations in the shallow layer.  No deeper data collected as part of the Gasco study is presented.  For the Siltronic study (sample IDs that begin with “GP-”), samples collected at 31 cm bml are presented as shallow TZW, and samples collected at 91 cm bml are presented as deeper TZW. 



� The TZW sampling effort was a focused investigation offshore of nine upland sites and was not a harbor-wide study.  The approach taken for selection of TZW study sites is presented in Appendix C2.  It is possible that other sites will be identified that have a complete pathway for upland groundwater plumes to the Study Area.



� PCBs were not identified as COIs for any of the nine TZW sites.  PCB data were not collected in TZW and are not discussed here.    



� PCDD/Fs were detected in only one TZW sample: Trident filtered (0.865 pg/L) and unfiltered (29 pg/L) at station RP-07-B.  



� The Round 2 GWPA TZW SCSR (Integral 2006e) presents detailed information regarding the quality of the Round 2 TZW data set developed and analyzed as part of the Round 2 GWPA.  These data meet project-specific data quality objectives specified in the SAP (Integral 2005c) and QAPP (Integral 2005a), and statistical analysis of sample replicates shows excellent overall reproducibility of sample results, with both small-volume peepers and Trident samples comparing well.  These findings support a high level of confidence in both the analytical data sets and the methods and equipment used for sample collection. 



� Only one sample (GS-C2, 73 to 103 cm bml) in the 2007 Gasco Investigation was collected in the deeper (90 to 150 cm bml) sample interval; this sample is not included in this nature and extent discussion.  



� Site selection criteria included: (1) Existing offshore groundwater sampling data indicate that a potentially complete transport pathway exists for groundwater COIs to reach the transition zone; (2) Existing shoreline sampling data from groundwater wells or seeps indicate a reasonable likelihood of a complete transport pathway for groundwater COIs to reach in-river exposure points; (3) Existing observations of  NAPL seepage to the river indicate that a complete transport pathway may exist for groundwater COIs to reach in-river exposure points; and (4) Shoreline groundwater seeps containing COIs are known to be present and represent a potentially complete exposure pathway for human receptors.



� Geoprobe sampling of TZW was performed by Siltronic and Gasco.  The data are included in the SCRA project database as non�LWG collected data. 



� Note that the peeper is a diffusion-based sampling device, and water samples captured in the peeper device must pass through a ~5-µm Teflon® membrane.  Therefore, peeper samples are not whole water samples, yet these samples do include particles larger than the 0.45-µm diameter filter used for Trident filtered samples.



� One Trident sample was collected at 60 cm bml at location CP-07-B.  This sample is included with the �90 to 150 cm bml data set.



� In areas not directly affected by transport of chemicals originating in upland groundwater, chemicals may be present in TZW as a result of desorption from contaminated sediments and/or geochemical processes within the sediments and associated TZW.  



� The negative seepage rate values are the focus here because they correspond to observed recharge to the TZW from surface water, which is the concern related to tidal influence on the timing of TZW sampling.



� These calculations are further supported by a temporal tidal study conducted offshore of the Gasco and Siltronic sites as part of the Anchor 2007 investigation.  That investigation involved collection of 30 TZW samples from three mini-piezometers (~45 cm bml) over multiple tidal cycles and concluded that there were no correlations with river stage for any of the COIs analyzed.  



� LPAHs and cPAHs are discussed here to provide for complete discussion of total PAHs and HPAHs though they are not included in the indicator chemical list for TZW.



� TPH is not on the TZW indicator chemical list; however, it is presented in this section to support discussion of DRH, RRH, and GRH. 



� For the Gasco study (sample IDs that begin with “GS-”), the sample collected at the uppermost depth in the 0 to 90 cm bml interval at each location is presented on maps as the best available representation of the TZW concentrations in the shallow layer.  No deeper data collected as part of the Gasco study is presented.  For the Siltronic study (sample IDs that begin with “GP-”), samples collected at 31 cm bml are presented as shallow TZW, and samples collected at 91 cm bml are presented as deeper TZW. 



� DDx was not included on the COI list for the Rhone Poulenc site for the GWPA sampling because pesticides were not expected to be mobile in groundwater at the site (Integral et al. 2005).  Subsequent to completion of the GWPA site categorization process, DDx was detected in groundwater at the site (AMEC 2006). 



� Note that 2,4’-DDD, 2,4’-DDE, and 2,4’-DDT were not sampled during the 2004 Pilot Study; therefore, the total DDx sum for these samples consists of only the 4,4’-DDx isomers.  These results are distinguished with an “A” qualifier on Map 5.4-1.



� The 2004 Pilot Study samples were analyzed for 4,4’-DDx congeners only, and are therefore not shown on the stacked bar chart in Figure 5.4-1.



� Seventy-eight naphthalene samples were analyzed with both 8260 and 8270 methods.  Of these, 49 samples were below detection limits for both methods.  For the 19 samples which were detected with both methods, higher concentrations were found with method 8260 in 73% of the samples.  



� High detection limits were reported for six samples, all located offshore of the former Arkema Acid Plant site and the Rhone Poulenc site.  The median detection limit for naphthalene for the entire TZW data set is 0.29 µg/L.  



� See previous note above.



� High detection limits (4,000 U µg/L, 20,000 U µg/L, and 40,000 U µg/L) were reported for 3 samples, all located offshore of the former Arkema Acid Plant site.  The median detection limit for perchlorate for the entire TZW data set is 10 µg/L.  



� See note 23 above.



� The maximum value of 30,000 µg/L was measured in a deep (90 to 150 cm bml) sample.  The maximum shallow (0 to 38 cm bml) concentration was 12,000 µg/L.  Only shallow samples were used in the loading analysis presented in Section 6.  



� There were two or fewer detections for 1,2-DCA at RM 4–5 and at RM 6–7 for 1,1,2-TCA; therefore, these areas are not presented on maps.  



� The maximum value of 400 µg/L was measured in a deep (90 to 150 cm bml) sample.  The maximum shallow (0 to 38 cm bml) concentration was 360 µg/L.  Only shallow samples were used in the loading analysis presented in Section 6.  



� GP-67 is located in an area which is understood to be impacted by historical direct discharges of TCE from an outfall and may not be representative of upland groundwater, as discussed in Appendix C2 and Section 10.  



� The maximum value of 820,000 µg/L was measured in a deep (90 to 150 cm bml) sample.  The maximum shallow (0 to 38 cm bml) concentration was 770,000 µg/L, measured at AP-03-B.  Only shallow samples were used in the loading analysis presented in Section 6.  



� Note three low-level detections of TCE (0.15 J µg/L to 0.46 J µg/L) offshore of the ARCO site, and one low-level detection of cis1,2-DCE (0.59 µg/L) offshore of the ExxonMobil site are not shown on maps.



� The maximum value of 19,200 µg/L was measured in a deep (91 cm bml) sample.  The maximum shallow (30 cm bml) concentration was 14,400 µg/L, also measured at GP-65.  Only shallow samples were used in the loading analysis presented in Section 6. 



� GP-67 is located in an area which is understood to be impacted by historical direct discharges of TCE from an outfall and may not be representative of upland groundwater, as discussed in Appendix C2 and Section 10.  



� The maximum value of 7,100 µg/L was measured in a deep (90 to 150 cm bml) sample.  The maximum shallow (0 to 38 cm bml) concentration was 48.7 µg/L, measured at GP-65.  Only shallow samples were used in the loading analysis presented in Section 6. 48.7



� See note above.



� Note one low-level detection of carbon disulfide (0.23 J µg/L) offshore of the Kinder Morgan site is not shown on maps.



� The pie charts show only those constituent chemical concentrations that are above detection limits.  If all components of the total BTEX sum are non-detect for a given sample, no pie chart is shown for that sample. 







�All items highlighted in yellow are references to items in other sections that will need to be reviewed and revised based on revisions to other sections of the RI.



�Check and make sure that these are presented OK.



�Since these are the base for Tables 5.5.1 and 5.5.2, the new text tables should only include the ICs while the appendix tables should include the remaining chemicals.



�Check



�We could not confirm the number of samples collected from 0-90 cm (Geoprobe) or from 60-150 cm (deep Trident) in the database.  The database provides results for samples collected from 90-90 cm, 120-120 cm, and 150-150 cm, as well as samples collected from very precise depths (such as 30.48 cm and 91.44 – 152.4 cm). Thus, review the database and complete this section in the same format as Total DDx above. Since the database cannot be rectified with the data in Table D4-1, all values in the Total PAH section for shallow results should be checked and there needs to be a paragraph for the deeper data (unfiltered Geoprobe 0-90, deep Trident 60-150 filtered and unfiltered) just like the one for shallow samples below.



�See comment above



�Assuming that samples collected from 3551 cm to 6340 cm bml as listed as TZW in the database are really GW, then there are no TZW samples.



�We could not confirm the number of samples collected from 0-90 cm (Geoprobe) or from 60-150 cm (deep Trident) in the database.  The database provides results for samples collected from 90-90 cm, 120-120 cm, and 150-150 cm, as well as samples collected from very precise depths (such as 30.48 cm and 91.44 – 152.4 cm). Thus, review the database and complete this section in the same format as Total DDx above. Since the database cannot be rectified with the data in Table D4-1 for the deeper samples, all values in this section should be checked and there needs to be a paragraph for the deeper data (unfiltered Geoprobe 0-90, deep Trident 60-150 filtered and unfiltered) just like the one for shallow samples below.



�See comment above



�We could not confirm the number of samples collected from 0-90 cm (Geoprobe) or from 60-150 cm (deep Trident) in the database.  The database provides results for samples collected from 90-90 cm, 120-120 cm, and 150-150 cm for example. Thus, review the database and complete this section in the same format  as Total DDx above. Since the database cannot be rectified with the data in Table D4-1 for the deeper samples, all values in this section should be checked. There needs to be a paragraph for the deeper data (unfiltered  and filtered Geoprobe 0-90, deep Trident 60-150 filtered and unfiltered)  just like the one for shallow samples below once database  is reviewed..



�See comment above



�See comment above



�We could not confirm the number of samples collected from 0-90 cm (Geoprobe) or from 60-150 cm (deep Trident) in the database.  The database provides results for samples collected from 90-90 cm, 120-120 cm, and 150-150 cm, as well as very precise depth intervals like 91.44 to 152.4 for example. Thus, review the database and complete this section in the same format  as Total DDx above. Since the database cannot be rectified with the data in Table D4-1 for the deeper samples, all values in this section should be checked. There needs to be a paragraph for the deeper data (unfiltered  and filtered Geoprobe 0-90, deep Trident 60-150 filtered and unfiltered)  just like the one for shallow samples below once database  is reviewed..



�See comment above



�See comment above



�We could not confirm the number of samples collected from 0-90 cm (Geoprobe) or from 60-150 cm (deep Trident) in the database.  The database provides results for samples collected from 90-90 cm, 120-120 cm, and 150-150 cm, as well as very precise depth intervals like 91.44 to 152.4 for example. Thus, review the database and complete this section in the same format  as Total DDx above. Since the database cannot be rectified with the data in Table D4-1 for the deeper samples, all values in this section should be checked. There needs to be a paragraph for the deeper data (unfiltered  and filtered Geoprobe 0-90, deep Trident 60-150 filtered and unfiltered)  just like the one for shallow samples below once database  is reviewed..



�See comment above



�See comment above



�This appendix table needs to provide all of the seep data, not just the data associated with locations evaluated in the HHRA. 



�These data could not be identified in the database, so if these data were excluded from the database, they should be added. Additionally, a summary should be provided in this section for each of the indicator contaminants.  Note if each was detected or not and if detected, what the concentration ranges were. Follow example provided below for Seep-01 through Seep-03 data



�With data not identified in the database for ExxonMobil, please see comments above and follow discussion format provided for Seeps-01 through -03 in completing this discussion.







This draft document has been provided to EPA at EPA’s request to facilitate EPA’s comment process on the document in order for LWG to finalize the RI.  The comments or changes (including redlines) on this document may not reflect LWG positions or the final resolution of the EPA comments.
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